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ABSTPACT 


The mutagenic potential of 4-nitrophenyl isopropyMphenyl) 
phosphinate (103B); 4-nitrophenyl ethyl(phenyl)phosphinatp (113); 
phenyl 4-nitrophenyl(methyl)phosphinate (103A); 4-ni *• rophenyl 
2-methoxy- phenyl(methyl)phosphinate (36); and 4-nitrophenyl 
4-nitrophenyl (methyllphosphinate (21) was assessed by using the Ames 
Salmonella/ Mammalian Microsome Mutagenicity Assay. Tester strains 
TA 98, TA 100, TA 1535, TA 1537, and TA 1538 were exposed to doses 
ranging from 1 mg/plat.e to 3.2 x 10-4 mg/plate. It was determined 
that none of the tested substances had mutagenic potential. 
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PREFACE 


AMES ASSAY REPORT: 


SUBSTANCE CODF. NO. 

4 nitrophenyl isopropyl(phenyl)phosphinnte 103B 

4 nitropheny] ethyl(phenylIphosphinate 113 

phenyl 4-nitrophenyl(merhyl)pbospbinnte 103A 

4-nitrophenyl 2-methoxyphenyl(methyl)phospbinato 3t> 

4-nit.rophenyl 4-ni trophenyl(methyl )phosphinnto 21 


TESTING FACILITY: Letterman Army Institute of Research 

Presidio of San Francisco, CA 94129 

SPONSOR: Biomedical Laboratory, Aberdeen Proving Grounds 

Aberdeen, MD 21005 

PROJECT: Toxicity Testing of Phospbinate Compounds - 3516277ZA875 

GLP STUDY NUMBER: 81002 

STUDY DIRECTOR: LTC John T. Fruin D.V.M.,PhD. 

CO-PRINCIPAL INVESTIGATORS: SSG Freddica R. Pulliam, B.S. 

SP5 Leonard J. Sauers, B.A. 

RAW DATA: A copy of the final report, study protocol and retired SOPs 

will be maintained in the LAIR archives. Test substances 
were provided by sponsor. Chemical, analytical, stnbilit-y, 
purity, etc. data are available from the sponsor. 

PURPOSE: To determine the mutagenic potential of the above compounds 

using the Ames Assay. Tester strains TA 93, TA 100, TA 
1535, TA 1537, and TA 1538 were used. 
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R ationale for using the Ames Assay 

The Ames Salmonella/Mammalian Microsome Mutagenicity Test is one 
of a standard bank of tests used by our laboratory for the assessment 
of the mutagenic potential of a test substance. It is a short-term 
screening assay for the prediction of potential mu'agenic agents in 
mammals. It is inexpensive when compared to _fn vjivo tests, yet is 
highly predictive and reliable in its ability to detect mutagenic 
activity and therefore carcinogenic probability (1). It relies on 
basic genetic principles and allows for the incorporation of a 
mammalian microsome enzyme system to increase sersitivity through 
enzymatically altering the test substance into an active metabolite. 
It has proven highly effective in assessing human risk (1). 

Description of Test (Rationale for the selectio n of strai ns) 

The test was developed by Bruce Ames, Ph.D. from the University 
of California-Berkeley. The test involves the use of several differ¬ 
ent genetically altered strains of Salmonella typhimurium , each with a 
specific mutation in the histidine operon (2). The test substance 
demonstrates mutagenic potential if it is able to revert the mutation 
in the bacterial histidine operon back to the wild type and thus 
reestablish prototrophic growth within the test strain. This 

reversion also can occur spontaneously due to a random mutational 
event. If, after adding a test substance, the number of revertants 
is significantly greater than the spontaneous reversion rate, then 
the test substance physically altered the locus involved in the 
operon's mutation and is able to induce point mutations and genetic 
damage (2). 

In order to increase the sensitivity of the test system, two 
other mutations in the Salmonella are used (2). To insure ... higher 
probability of uptake of test substance, the genome for the 
1ipopolysacchride layer (LP) is mutated and allows larger molecules 
to enter the bacteria. Each strain has another induced mutation 
which causes loss of excision repair mechanisms. Since many 
chemicals are not by themselves mutagenic but have to be activated by 
an enzymatic process, a mammalian microsome system is incorporated. 
These microsomal enzymes are obtained from livers of rats induced 
with Aroclor 1254; the enzymes allow for the expression of the 
metabolites in the mammalian system. Th ; s activated rat liver 
microsomal enzyme homogenate is te-mei S- r *. 
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Dt'srr'p' ion of Stri’n:: (His! r.*-y of » he si re ' used , rv-t |, od<: >. o 
monitor '.he int.r>rii / ot t i' • ■ organ i sms , mi' data •)■_ ■ r t ai r. i ng to 
I’li'T'-n! and his' iric i! con! ro>s and spontoni-ons rt v'-rs’on ptrsi 


The tes' cons : sis of ns l m; five diff."•cut 'trains of So 1 mon* • I 1 i 
* jrpb 1 m urim n that am unoh’ 1 » o c/ou in absence of bis' - ; dine he"a use 
of a specific mutat ion in the histidine operon. This histidine 
mqu i rument is verified by attempt ing to grow the tester strains on 
minimal glucose agar (MCA) plates, both with and without bimiduv . 
The dependence oi this amino acid is shown when growth occurs only in 
its presence. The plasmids in strains TA 98 and TA 100 contain an 
;impic!llin rcsis‘nni R factor. Strains deficient in this plasmid 
demonstrate a zon> of growth inhibition around an amnicillin 
impregnated disc. The alteration of the LP layer allows uptake by 
the Sal monel'n of larger mo!ecu 1 es. If a crystal violet impregnated 
disc is placed oito a plate containing any one of the bacterial 
strains, a zone of growth inhibition will occur because the LP layer 
is altered. Th .* absence of excision repair mechanisms can he 
determined by using ultraviolet (UV) light. These mechanisms 
function primarily by repairing photodinters between pyrimidine bases; 
exposure of bacteria to UV light will activate the formation of these 
dimers and cause cell lethality, since excision of these photodimers 
can not he made. The genetic mutation resulting in UV sensitivity 
also induces a dependence by the Salmonella to biotin. Therefore, 
this vitamin must be added. In order to prove that the bacteria arc 
responsive to the mutation process, positive controls are run with 
known mutagens. If after exposure to the positive control substance, 
a larger number of revert ants are obtained, then the bacteria arc 

adequately respotsive. Sterility controls are performed to determine 
the presence of contamination. Sterility of the test compound is 

also confirmed in each first dilution. Verification of the tester 
strains occurs spontaneously with the running of each assay. The 

value of the spontaneous reversion rate is obtained using the same 
inoculum of bacteria lh.it is used in the assay (3). 

Strains we obtained dircct.lv from Dr. Ames, University of 
California, Berkeley, propagated and then maintained at -HO C in our 
laboratory. Before, any substance was tested, quality controls were 
run on the bacterial strains to establish the validity of their 
special features and also to determine the spontaneous reversion rate 
(2). Records ar? maintained of all the data, to determine if 

deviations from the sot trends have occurred. 

We compared the spontaneous reversion values wi'h our own 
historical valu.ts and those cited by Ames e* nl (2). Our 
conclusions arc based on the spontaneous reversion rate compared to 
the experimentai1y induced rate of mutation. When operating 
effectively, t.hjse strains detect substances that cause base pair 
mutations (TA 15 35, TA 100) and frameshift mutations (TA 153 1 , TA 
1538 and TA 98) (2). 
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METHODS (3) 


Rationale for Dosage Levels and Dose Response Tahula tions 

To insure readable and reliable results, a sublethal 
concent rat ion of the test substance had to be determined. This 
toxicity level was found by using MCA places, various concen¬ 
trations of the substance, and approximately lO' cells of TA 100 per 
plate, unless otherwise specified. Top agar containing trace amounts 
of histidine and biotin were placed on MGA plates. TA 100 is used 
because it is the most sensitive strain. Strain verification W 3 S 
confirmed on the bacteria, along with a determination of the 
spontaneous reversion rate. After incubation, the growth was observed 
on the plates. (The auxotrophic Salmonella will replicate n few 
times and potentially express a mutation. When the histidine and 
biotin supplies are exhausted, only those bacteria that reverted to 
the prototrophic phenotype will continue to reproduce and form macro¬ 
colonies; the remainder of the bacteria comprises the background lawn. 
The minimum toxic level is defined as the lowest serial dilution at 
which decreased macrocolony formation, below that of the spontaneous 
revortant rate, and an observable reduction in the density of the 
background lawn occurs.) A maximum dose of l mg/plate is used when no 
toxicity is observed. The densities were recorded as normal slight, 
and no growth. 

Test Format 

After we validated our bacterial strains ard determined the 
optimal dosage of the test substance, we began the Ames Assay. In 
the^ actual experiment, O.Lml of the particular strain of Salmonella 
(10 cells) and the specific dilutions of the tost substance were 
added to 2 ml of molten top agar, which contained trace amounts of 
histidine and biotin. Since survival is better from cultur<>s which 
have just passed the log phase, the Salmonella strains were used 16 
hours (maximum) after initial inoculation into nutrient broth. The 
dose of the test substance spanned more than a 1000- fold, decreasing 
from the minimum toxic level by a dilution factor of 5. All the 
substances were tested with and without S-9 microsome fraction. The 
S-9 mixture which was previously titered at an optimal strength was 
added to the molten top agar. After all the ingredients were added, 
the top agar was vortexed, then over layered on minimum glucose agar 
plates. These plates contained 2% glucose and Vogel Bonner "E" 
Concentrate (4). The water used in this medium and all reagents came 
from a polymetric system. Plates were incubated, upside down in the 
dark at 37 C for 48 hours. Plates wore prepared in ' i p 1 tea to and 
•he average revortant counts were recorded. The corresponding number 
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of revertants obtained was compared to the number of spontaneous 
revertants; the conclusions were recorded statistically- A 
correlated dose response is considered necessary to declare 
substand. as a ra.it igen. Commoner (5), in bis report, "Reliability of 
Bacterial Mutagenesis Techniques to Distinguish Carcinogenic and 
Non-Carcinogenic Chemical," and McCann ct ai (!) in 'heir paper, 
"Detection of Ca'cinogons as Mutagen: Assay of over iOU Chemicals," 
have concurred on th‘» test's ability to detect mutagenic potential. 

Statistical Aral vsis 

Quantitative evaluation was ascertained by two independent 
methods. Ames eal (2) assumed that a compound which caused twice 
the spontaneous reversion rate is mutagenic. Commoner (5), developed 
the MUTAR Ratio, which is stated in the fo 1 lowing equation: 

MUTAR = (E - C)/C 

Here, C is th: number of spontaneous revertant colonies on control 
plates obtained on the same day and with the same treatment and 
strains. E is the number of revertants in response to the compound; 
C is the number of spontaneous revertants on control plates 
calculated from historical records. The explanation of the results 
of this equation can he determined by the method of Commoner (5). 
This variation determines the probability of correctly classifying 
substances as carcinogens on the basis of their mutagenic activity. 
The E values w>re recorded by strain, with and without S-9. Values 
for C and C ^ were recorded separately. 

We used the formula and logged all values for our permanent records. 

RESULTS 

Amos Assay data were collected on 2, 8, and 11 March 1981. 
Throughout this report, all the test substances will he referred to 
by their respective code numbers. 


Substance Code No. 

4-nttrophenyl isapropyl(phenyl)phosphinote 103B 

4-nitrophenyl etayl(phenyl)phosphlnate lid 

phenyl 4-nitrophanyl(raethyl)phosphinate 10dA 

4-nitrophenyl 2-nethoxypheny1(methyl)phosphinnte JA 

4-nitroptienyl 4-nitrophenyl(methyl)phosphinate 21 


The Toxicity Level Determination was run on 2 March l^El, for 
all the test compounds. All sterility, positive, and strain 
verification controls were normal. The spontaneous reversion rate 





was below normal for nonactivated TA lOn (T;*bl > 11, the dosage 
spanned from l mg/plnte to 1 x 10 ' mg/plate. In all instanrcs, no 
toxicity was observed (Table 2A-F,). It was decided to use ! mg/plnte 
as our initial dilution. 

Two assays were conducted to determine the mutagenic potential 
of the five test substances. On 8 March 1981, the Ames Test was run 
on test compounds 103A, 103B, and 113. On 11 March 1981, substances 
36 and 21 were assayed. The strain verification controls for the 
initial assay showed expected results in all instances (Table 3A). 
The spontaneous reversion rates were, for some strains, lower than 
suggested by Ames et al (2) but were within normal limits when 
compared to our historical data for all strains except TA. 100. The 
spontaneous reversion rate for TA 100 was below our historical data 
base, both with and without S-9 (Table 3A). 

In the second assay, we experienced unexpected results for TA 
98, TA 100, and 1538 to UV light (Table 3B). We suspected mechanical 
problems, so this strain verification was retested cn 14 March 1981. 
Expected results were obtained at this time. The lawns were uneven 
for all plates containing strain TA 1538. Since TA 98 and TA 1538 
are alike in all aspects except for the addition of a plasmid in TA 
98, we can disregard the data obtained for TA 1538 and still draw 
valid conclusions (Table 3B). The spontaneous reversion rates were 
within the range of our historical data for all strains except 
activated and nonactivated TA 100. Values for TA 10C wore less than 
expected. 

Unexpected reversion rates were seen in response to positive 
control chemical dimethyl benz-anthracene (DMBA) for all strains in 
the assay of 8 March 1981 (Table 4A). Although the tester strains 
larked a high incidence of reversion in response to DMBA, they did 
respond to amino flourene (AF) and benz(«w)pyrene (EP). These three 
chemicals function through the same mechanism. In the second assay, 
normal results were seen in response to all positive control 
chemicals except DMBA. TA 98, TA 100, TA 1537, TA 1538 showed below 
normal values (Table 4B). 

DISCUSSION 

The data relevant to the test-compound-induced spontaneous 
reversion rates are shown in Tables 5A-5E. For test substance 103A, 
a more than doubling of the spontaneous^ reversion rate is seen only 
for nonactivated TA 1537 at the 8 x 10 mg/plate dose. No dose 
response was seen (Tabic 5A). 

For compound 1.03B, a more than doubling of the spontaneous 
reversion rate was seen for nonactivated TA 1537 at the 4 x 10 
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mg/plato love 1 . No dose response was observed (Table SB). 

Compound l!> '-.bows a numerical ^uggestion of tnui agon i c : ' y lor 
nonact ivated TA 151/ at Liu* 1.6 x 10 mg/plate level. No dose 
response was seen (Table 5C). 

The spontaneous reversion rate for TA 1537 determined on S March 
1981, was low normal for the strain. It is the opinion of the Ames 
Assay Laboratory at the University of California, Berkeley, that even 
though a doublin’ of the revertant rate occurred, one cannot declare 
mutagenicity unless an obvious dose response is seen (Maron D., Ames 
Assay Laboratory, University of California, Berkeley, 30 March 1981). 
Although TA 1537 demonstrated some isolated incidences of a doubling 
of the spontaneous reversion rate, TA 100, the more sensitive strain, 
did not . 

The Assay of 11 March 1981 showed a more than doubling of the 
spontaneous reversion rate for nonactivated TA 1535 at the 1 mg/plate 
dose for compound 36. No evidence of mutagenic activity is seen for 
compound 21. The data for TA 1538 was disregarded for these two test 
substances because uneven lawns were obtained (Tables 5D-5E). Our 
MUTAR values were well below the 1.5 threshold level in all instances 
(Tables 6A-6E). 

CONCLUSION 

For a substance to be mutagenic by the Ames Assay, several 
criteria must be met. We must see a doubling of the spontaneous 
reversion rate, a MUTAR value greater than 1.5, and an obvious dose 
response. In our assays a doubling of the spontaneous reversion rate 
occurred in only throe isolated incidences and no dose response was 
observed. Therefore, we can conclude that test substances 103A, 
103F>, 111, 36, and 21 are not mutagenic. 

RECOMMENDATION 

Wo recommend that orgnno-phosphinate compounds 37, 73A, 83, 5j, 
and 9L bo tested using other toxicological testing systems if efficacy 
tests show those chemicals to be promising antidotes. 
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TABLE 1 


STKAir: VERIFICATION FOR TOXICITY LEVEL DETERMINATION 
Salrooncl la/llicrosome Assay 



Hi .tidine 

Amnioi11 in 

uvr-B 

1 

rfa Crystal ! 

Stori 1 i 

Strain No. 

Re., ui remen ts 

Resistance 

Deletion 

Violet ! 

Cor,: ro 1 

TA 100 





. 



9.45 nuii 

NG* 

17.12 ram 

G 

TA 1537 

NA 

> 25 mni 

NA 

NA 

N’T 

UT 


NA 

G 

NA 

NA 

Diluent 

NA 

NA 

NA 

NA 

NG 

His Bit 

) M i x NG 

MGA Plate 

NG 

Top Ag; 

ir NG 

Test 


Diluent 

NC 



Compound ( 

3) 





C >.) >:c: i qta HA 

NA 

NA 

11A 

NG 

(bO—LQ1B— 

_ NA 

NA 

NA 

NA 

NG 

(0-111— 

_ NA 

NA 

NA 

NA 

NG 

(<0_2L._. 

NA 

NA 

NA 

NA 

NG 

(ei .36 .. 

NA 

NA 

NA 

NA 

NG 

*Sna 11 

numbir of colon: 

os present 





G Growth; NG No Growth; NT * Not Tested; NA = Not Applicable; 
WT = Hi Id Type • = E>pected Response 


Spontaneous Revertants 


Stra i n 

TIME 

S-9 





1 


TA 100 

fnc* 

No 

80 

51 , 

56 

42 

1 

70 

61 


St,.rt 

No __ 

. 53_ 

47 

SO 

65. _ 

65 

P 


Test Inculated Ty: Sauers, Pulliam, Oacey, MiGown Date 2 March 1931 
Test Read By: Len Sauers_ _ ___Date A March 1981 






































TABLE 2B 


TOXICITY LEVEL DrTER.'l I NAT I O'; 
Sal monella/Microsome Assay 


Substance assayec: (1)_ 

(3)_(4)__ 


(?) 

_ (3) 


Date: 2 March 1 >31 


Substance dissolved in: (1) _o MS o_ (?) 

(4)_:5) _ _ 


Performed by: Sauers, Pulliam, Dacey, McGown 

_(3) _ 


Code: 103B 


Test Compound 
Concentration 


Visual estimation of background lawn on 
Nutrient Agar Plates: NG - no growth 

ST - slight growth 
NL = normal growth 

TA 100 

Revertant Plate Count 

Background 

Plate *1 Plate =2 Plate *3 Average lawn 




i 

I 

j 

[. 1 


mg/p lace 

1 58 

60 

53 

57 ' 


o* 1 

56 


51 

L so _ J 



10 


10' 


10' 


,-2 


49 


50 


38 


56 


48 


56 


49 


57 


NL 


NL 


48__ 

52 

53 


NL 


54 



















TABLE 2C 


TOXICITV LEVEL DETERMINATION 
Salmonel la/Microsoine Assay 


Substance assayed: (1) _#_U3___ _ (2) 

(3) _____ (4) ___(5) 


Date: _2 March 1981 _ Performed by: Sauers, D acey, Pu lliam . M:Goun 


Substance dissolved 

(4)_(5) 

Code: 113 

Test Compound 
Concentration 

in: (1) riMSO (2) 


(3) 


Plate VI 

Visual estimation of bacigromd lawn on 

Nutrient Agar Plates: NG = nr growth 

ST = s'inht growth 

NL = normal growth 

TA 100 

Revertant Plate Count 

Backarcund 

Plate -2 Plate »3 Averate La..n 

L mg7pljte | 

.. 61 

51 

56 

56 1 

NT. 

ur l 

58 

73 

61 

i 

64 ; 

Nl. 

\cr 2 

53 

63 

56 

57 1 

NL 

10“ 3 

46 

54 

54 

51 | 

NL 

KT 4 

46 

56 

■ 45 

49 i 

NL 

10- 5 

62 

51 

66 

i 

• 

NL 




tonlamina- 



10 -6 

47 

51 

tion 

49 

NL 

10" 7 

56 

61 

43 

L » 

NL 
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I _ 
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TABLE JA 


quai ;r ?• control or tlstcr strains wort: «i.n 

Sj linonei I a/Microsome Assay 





Histidine (a / 

Ampitil 1 in Tb) 

uvr 

-B (c 

) 

•• 

fa 

Crv 


S t o r l \ i t 

St 

rjin No. 


Ro'pj i rebuts 

Res:■ tance 

Del 

»t ’ on 


\j 

i ol 



: O-mrol 

TA 

98 


+ 

+ 

r * 

IS. 

4 1 

..p 


i + 

TA 

100 


+ 

+ 

+ 

19. 

92 

Rim 



_T« 

15 IS 


+ 

NA 


+ 


18. 

83 

mm 


i 

1 + 

TA 

1517 


4- 

22.S5 ram 


+ 


18. 

7 1 

nm 


4 

TA 

1538 


+ 

» 


+ 


19. 

11 

—i~i 


* 

•IT 



Growth 

NA 

Growth 



NA 



' Cr,n;th 




qi 

AtITY CONTROL ( 

c) 








His- 

■;io mix 


Initial: + 

_ End: _+ 



Ton 

Co 

"•£ 0 

'i 

10 3 A 

Top 

r 


Initial: + 

__ End: 4 



T 

o" * 

Ct 

'Tt 

;r»d 

+_10 3 B 

S - 

9 


Initial: + 

E’nd: + 



T 

est 

Co 

,r ; '• 


3: + J13 

Situ 

ent : 


+ 

'/jtfient b’t 

•.'•th: 

-f 

Test 

c. 

■TO 

,nd 

2: ,W\ 

MBA 

’late w, 

: 

acteria: _ _ <•_ 

;:oa riat ■: 

+ 


Tost 

Conn: 

:-.d 

0: NA_ 

(a 

*■' "=~”no Tj 

n 

rttti {require', -n 

stiuine for arc. 

; 

{b r 


r n 

) J 

one 

of 

V r, nF: ti'o~ 

- = 

johp of 

if 

hfbition of arc 

o*iiwtelv lii.:; 

(c) 

♦ ■ n 

1 

qrnwt * 

on 

i r 

•aii a ted 

s i de 

of plat 

O' 

(<1; + = ,:or-‘ » 

f inhibit ion or; 

r-\\- 

a tel y 

1 

A, rj 

di 

j- e 

c-.-r 

(e) + = no 

yrow 

th (grov 

tt 

indicates con*.. 

■’inat ion) ; TT n, 

t tes 

lt?t!; 

It 

'HP 

urn.-.'t 

i; *. 

'T'v.ild tvoe 

NA not appli 


Oh 1 . 











Spontaneous Rev< rt.mts 


81 isi in f 

_ 

vn 

Range 


No S-'.l 


Avn 

* 


S-'T 


j’ ’ 

_TA 9S_ 

4 ;3 _ 

30-50 


!v; 

10 

1 7 _ 


,s 

{ 20 

_20 

TA ion 

rn 

1 'T-.: 


; 

73 . 7'1 

. 7 3. 

, / / _ 

71 

44 

1 7 * 

i 

1A 1835 _ _ 

?n 

jn-_35 _ 


| 

ri ; io.. 


- n - 

8 

.12 

! .!•'• ._ 

!. u 

TA 1 l; 3 7__ 

; 

1-15 _ 


» ; 7 .. 

2 


L .2 . 

1} . 

.Lii. 

!_ 6 

1AJ538_ 

al 

_15-35 

. 

2,1 n 

14 

Tr 

i j 

8 

_18 

i 1 

i_ 13 

os, C.i'J., J 

HcCa: 

and f. 

Yamas.it. i. Mutat. 

Res. 31:147 





To^ t I nocul cited By: Simr e.i’u 11 i.njAk'cy, Mu 11 on_ B<itc: 

Test Re,id By: Sauers __ ___ IJ.Up: 


. 8 Match 1281 . 

.1(1 lurch 198]_ 




If) 











TABLE 3B 


QUALITY CONTROL OT TESTER STRAINS WORKSHEET 
Sa 1 i»onel la/Microsowe Assay 


; 

H i. 11 dine - (a) 

Ampii 1 11 i 11 (ID , 

uvr-B (cl 

rf. Crystal 

Steri1ity 

1 Strain No. 

i tv-nts 

Resistanc 

s 

:. 1- 

►ion J 

_ Vj_ Jet_ 

^Control !e' 

!_ TA 98 


— 

_+ 

i 

G rowth* 

_ 1 ... 

2 mm 

+ 

| TA 100 

+ 


+ 

...i 

Growth* 

I S. 9 3 aim 

+ 

TA 1535 

+ 


NA 


NG 

13.80 mml | 

+ 

TA 1537 

+ 

23. 18 mm 

NG 

— t 

23.03 mm 

+ 

. _TA 1538 

+ 

NA 

Growth* 

21.95 mm j 

+ 

WT 

0roM.li_ 

_NA_ 

I 

Growth 

N \ 


Growth 


QUALITY CONTROL (e) 




l 

,His-Bio mix 

Initial: + 


End: 

+ 


Test Compound 1 

+ 36 

1 

Top Agar 

Initial: 4 . 


End: 

+ 


Test Compound 2 

1 

+ 21 

S - 9 

Initial: + 


End: 

+ 


Test Compound 3 


L, 

1 0 1 luent: 

+ 


Nutrient Broth: + 

Test Compound 4 


MOA Plato w/ bacteria: Grouch 

— 

MGA Plate:_ 

+ 

Test Compound 5 

1 

la; 3 no growth {requires histidine for growth]; (bT* 4 

no 20110 of inhibition. 

- ' zone of inhibition of approximately 16nun; 

(C) ♦ 

= no growth on irradiated 1 

side of plate; 

(d) + = zone o 

c inhibition approximate!v 14nm cianeter; 

**) + - no ! 

Growth (growth 

indicates contamination); 

MT=not tested; NO 

= no ( rowth: V *T 

=W)ld tvpo ‘ 

NA=not applicable. 










Spontaneous Revertants 





Strain Avg Range 

No 

S-9 


Avq 


SO 


i Avg i 

(jj_ 









! 



22 

18 

13 


28 

36 

13 

. . 

TA 98 

40 30-50 

20 

15 

8 

16 

34 

23 

28 

1 27 



89 

no 

98 


U2 

102 

72 


TA 100 160 120-200 

92 

103 

77 

9 3 

107 

92 

93 

( 97 1 



b 

1 1 

12 


12 

' IT - 

‘~7 " 


TA 1535 

20 10-35 


15 

12 

12 

18 

16 

14 

n 1 



2 

* v H 

5 


4 

8 

4 


TA 1577 

7 3-15 

11 

3 

4 

3 

8 

5 

q 

t 



r ! > 

9 

5 


it 

17 

13 


_ TAJ 538_ 

25__15-35_ 

10 

_5 

8 


It 

15 _ 

I/ 


A"«?s, C.N. , J. 

McCann and E. Yamasaki. Mutat. 

Res. 31:347 




T-st Inoculate 

d Py; S.mers ,_Pu 1 

i i am 

,Dacry 

jMu 1. J» 

n_ 

to: 

11 v rc 

a U'il 


lest Read By: 

jSjucu. . 



_ 

f 

• t v ; 

.U r. 

|i. J981 


^Unexpected response to l!V; redone 

1* Mar 

81; obtained expected to 

salts. 

** I-ivns 


unrvf’n. 


i 7 
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TABU 5A 


SAIMONILIA/ MICROSOnr ASCAi ilORKSH!! f 
(POSITIVE CONIROl S/li'ST COMPOUND) 

Contimi.H 1 i'll Pji|o 




» 

Rovert.int . 'Pinto 

tone 03 

9PA 

100 

1 nuA 1 ■, v, 1 s itiA 

- . - 

. 


i" • ' 1 i 

O.OOOU nul/lil! -’K 

u ! 

b9 

> 57 1 15 1 1J 














1'AliI.i; 5B 




sAi.no 

.r.LLA/MIC"0S0ML ASSA1 

WORK'.hr 



(POt 

I71VE CONlP.OLS/USr 

0 Mi’ 0 i::i:i) 

Substance Asia. 

/<> i: 

0 ) __ 

103G 

_ 

?) _ 

(3) ... 

_ 

i 

* __ . 

_ . __ 

_ 

... (5! 

late: 8 Marc 

h l^Sl 

Perfiv-ed 

/: Snu 

i*r. I’-.il 

Substance dies; 

jived 

in: 

( 1 ) .... 

DM SO 


(■: 

(3) _ 


_ 

'4) _ 

___ 

_ 

(5) 




» Revf'ar 

t ' PJ .31 < 


n 

o 

r. 

03 

98.4 

inn 

i :n,-, 

15?S 

15?5A 

1 nip/ n l 

VI 

| 

12 

1 57 

58 

11 

i 8 


14 

18 

52 

55 

13 

| 

15 


18 

.. 2 Q_ 

1 

:. n. 

. 52 . 

_._u 


Av. 

l'- 

17 

‘ 47 

55 

12 

. . 11 . . 

0.2 ir.’/-il 

2 - 

18 

' 50 

1 . (> 1 ._ 

. J3_. 

r 

14 


13 

. u. 

L 

46 

10 

8 


16 

,2 

• 67 

57 

8 

10 


18 

r;>; 

i 

58 

55 

10 

,1 

0.0-» ran/pi 

11 

21 

! 71 

_49_ 


-s-l 

J 

13 

20 

: 5b 

M._ 

5 

9 ; 


14 

21 

43 

56 

3 

5 1 

Av. 

13 

21 

1 ->7 

54 

, 

6 ! 

0.008 up/pi 

2 /» 

13 

; J31 _ 

~. 

_49 _ 

13 

. .to. ] 


18 

23 

1 61 

70 

20 

10 1 


19 

_14 

\ 

: 4.3 

58 

12 

1 

9 

- 1 

Av. 

20 

17 

I « . 

p,o 

15 

10 1 

0.00 1 6 tag, p | 

17 

18 


. 37. 1 

11 _ 

c. ! 


















TAB LK SB 


SAl.KONU.LA/ MICROSOME ASSAV WORKSHEET 
(POSITIVE CONTROLS/TEST COMPOUND) 































































I AbLt, DL 




SALMONELLA/ MICROSOME ASSAY WORKSHEET 
(POSITIVE 'controls/test compound) 


Curkinuation Pago : 1 

1 Reve rtiint/Plate ; 



















tabu; bb 


MUTAGENIC ACTIVITY RATIO 
Salmonella/"icrosonie Assay 


.■bstance Assayed: Code 103B _____ Dissolved in: dnso 

)ate:_ 43 MarchJ981 _ Perroraed by: Sa uers_ 


Concentration 

Strain 

MUTAR 

MUTAR 

act 

Concentration 

Siri in 

_ J 

MUT, 

1 ms/piate 

TA98 

* 

* 

0.008 

TA1535 

0. 16 

0.2 

TA98 

0.05 

* 

O.OOlb 

TA1535 

0. 24 

0.04 

TA98 

* _ 

r 0.C4 

-0^00032 . . 

XA1535- - 

- a_ 

0.003 

TA98 

0. 14 

* 


0. 0016 

TA98 

* 

* 

1 plate 

TA153' 

* 

0.00032 



* 

0. 11 

0.2 

TA153 

o. 4 y 






0.04 

TA1537 

0,82 

1 mn/piate 


TA100 

* 

* 

0.008 

TAI53 ' 

0,6) 

0.2 


TA1 30 

* 

* 

O.OOlb 

TA153' 

0.49 

0.04 


TA100 

* 

* 

0.00032 

TA153- 

0.65 

0.003 


TA100 

* 

* 



.. 

0.0016 


TA100 

* 

* 

1 n'.yj plate 

1A153 ■ 

* 

0.00032 

TA100 

* 

* 

0.2 

TA 1 r > J i 

* 



l 



0.04 

TA1533 

‘ 

★ 

1 mei/pl.ttc 


TA1535 

f * 

* 

0.008 

TA 15 <3 

* 

i 0.2 


TA1 5 >5 

* 

* 

0.001 r, 

TA 15U 

* . 

1 

| 0.04 


i ‘ ~ ‘ " 

TAI S 3 S 

* 

* 

o.ooo tj 

TA1 > ' > 

* 

, ; ‘lrul.it »*t 

v 

i In rt'i 

tiled ill 

ru-gal l vc 

Ml - IAK. 
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tabi.;: 6C 

MUTAI'.S:N!C activity ratio 
Sal vone 11 a/Mi cos one Assay 


Substance Assayed^_cods. ui .. __Dissolved in: _ _n::s' 

Date:_ 23 Ma rch 1 9a 1_Perforred by : Sauers_ _ _ 


Concent ra tier, 

Strain 

, 

MU TAR 

MUTAR 

act 

Concentration 

St rv. * n 

Ml IT * - 

•vr.* : ’ } 

i 

r 

v. i H 

1 me/plnte 

. 

TA98 

0. 14 

* 

0.008 

TA1535 _ 

P. 1*. 

0. 2 

TAOS 

0.14 

* 

0.0016 

TA1535 

0.7? 

i- 

0.3 : • 

0.04 

' TA98 

* 

* 

0.00032 

TA1535 4 


1 1 
1.2 1 1 

0.008 

TA98 

0.09 

_ * _ 




: 1 

0.0016 

■ TA98 

* 

0.C4 

1 mu/plate 

T.M 537 

0,16 . 

i 

* 1 ' ■ 

0.00032 

i TA98 

* 

* 

0.2 

1A15J7 


| 

* 1 < 




0.04 

TA. 1537 

0.4« 

t 

* 1 

i l ’’h’/pl.ite 

TA100 

* 

0.02 

0.008 

A 15 37 

0. 33 

! 

* 

i 0.2 

TA100 

* 

* 

0.0016 

TAL537 

n . 8 2 

: 

* < 

, O.Oi 

TA100 

* 

* 

0.00032 

TA1537 

0.49 

i 

| 0.008 

TA100 

* 

* 





1 0.0010 

TA100 

* 

* 

1 mg/pluLe 

TA 15 16 

* 


0.00032 

; TAiOO 

;V 

.01 

f). 2 

TA 1 '3 38 

* 

. 

* 1 

! 




0.0/4 

T.\m. 

* 


i 

TALSJS 

* 

* 

0.008 

TA15 33 

0.24 

* 

0.2 

■ 1 AI 3 IS 

* 

* 

0.0016 

TA1538_ 

* 

. - - _ 


o. o; 

[TAI5 3 5 

0. 32 

0. s_ 

0.00032 

TA13 38_ 

* 

* 

* 


Calculated v..lue resulted in negative MlltAR. 
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